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(54) PATCH FOR REPAIRING CASINQ STRINGS 
(57) Abstract: 

FtELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) rUIACTHPb JVW PEMOHTA OBCAflHUX KOnOIIH 
(57) Abstract: 

lfoo6pCTCHHC OTHOCHTCH K OO/iaCTO 6ypCKHH H n,o6b[MH HCtJrrH M I'Wil. B viaCTHOCTH X TCXHBKC M TCXKOJIOrMM 

KanHTanbHoro pcMotrra cKBa«HHbt. Ucnt* - noobnncuHt naflc«uiocrH p«M0HTHO-BOCCTanoBKTtnhHbix pa6or 
3a cticr 3amwTbi rxT>MeTM3Mpyiouvro nospbtTHH c coxpaiieinicw repuemaaioof kojiohkm no eceft ;ymHe 
HanojHCHHoro njiacTbfpfi. flnn 3Toro oh CHa6*CH npcAoxpaHin-oibUbtwra uajUBcraMii. MaxcMxantHbiM 
HapyiKHbtfl Auawcrp KOTopbix npcBbnnacT HapyjRHbrfl flHaMCTp KdJlbUcBbix ancMCHTOH, npn 3tom 
npcAOxpamrTcnbHbie MaiuKcTbi pasMemeHu ucxpy Konu;eBbiMM ancMeirravoi rcpv<eTH3npyion;exx) 
noKpbiTHH c aaoopoM c BooMOwnocTbJo d pa6oueu nojiowcHMH nepe*pwra«i 3a3opoB c yweHbmerateM 
HapyjKHoro RMaMcrpa npcfloxp arorrcjiuiiuix MawscT flo Hapyamoro flMauerpa xonbUCBbtx aneMCHTOB. 4 icn. 
blblbll 
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Description (OnHcanae B3o6pcreHH-H]: 

H3o6pCTCHMC OTHOCHTCfl K OOJiaCTH OypCHHH H JJOOblHH HC^TH M r33a H. B MaCTHOCTH, K TCXHHKe H 

TexHononof KarorrantKoro pewoH-ra cKBamnnbi. 

Uenuo H3o6pereHKH Hanflnca noBbimeinie Hafle>CHocrci peuoHTHo>BoocraHOBirrenbHbix paoor 3a otct 
3amjrrbi rcpMCTM3Mpywmcn> noKpumn c coxpaHCtoicM rcpurmioaurai nonoHHU no scell flmoie 
HanomeHHoro ruiacTbipH- 

nocTaaneHZiafi D«em> jjocTHraercH tcm, mto nnacTbipb rtw peuoirra ooca^Hbix kojiohh cocTOfmntii m 
npo^cuihHD-ro^pHpoBaHHOfl Tpytfbi c HapyjKHbM repuerH3npyiomKw nuicpbiTHew, BbmonHeHHbn* Ha6opa 
xojibueBbtx 3JTCUCBTOB, pacnonoweHHbix BRcmb Tpy6bi c 3a3opoM APyr OTHcxarrcnbHO jnpyra, CHa6xeit 
npeAoxpamrrcnbHbiwai MaroxeTaMH, MaxafManbHbiK HapyixHbnt nHaMerp Koropbix npeBbtmaer HapymHbrif 
^wawcTp Konbl^cDbix aneuctrroD, npw stom npenoxpaHHTejibHbte uamseTbi pa3uecqeKbi v*em#y KonbueBbOOf 
aneucHTauK rcpwerranpyiotnjEro noKpbrrwH c saoopauH c bosuotehoctwo b paoWu nonoxeiiMH 
nepCKpbiTHH 3a3opoo c yMCHwncHHCM HapymHoro Anawcrpa npeaoxpaHMTCJibHbix uaiimrr A 0 HapyjKHoro 
flMawcTpa Konmeebtx ancwcHTOB. 

npM TpaHcnopTHpoBKe TaKoro nnacTbtpH b Konomiy oocagHbix Tpy6 KoirraKT ero oo creimofl KOJioitMbi 
ocymecTB/iHcrcw Hcpc3 MafflKCTbi. pa3ucmcHHbic b 3a3opax ucJKfjy Konbi^csbiMH repMeTKSBpyDmpuH 
xricucHTawM Ha onpeAcncHHOM paceroHHHH Apyr or jrnjyra no acett nmme nnacTbipH. 

MaHMcra Bbmarmma b bhrc iDumnnpa c nocroHHHbiM mm ncpcwcHHbtM no ce flrame jjMavterpoM si 
TomnjfHoft cTeHKM. HaM6QnbnjMfl ^waMeTp uiuwmi.i npcBbimaeT HapyxHbiA onMcaHHbifl ;ntaMeTp 
KanbucBoro repwenrowpyioinero DJicuorra. 

IXmnia uaKKCT Bbi6Hpaerc« TaKww o6pa30U. nrro6bi npw paouemeHKH hx Ha nnacTbipe mcjiw 
r«pMCTH3HpyiotnjiMH anew cut aMM coxparouica 4>yBiu»ioHanbHb»w aa30p He TOJibKO npw TpaHcnopTHpoBKe, ho 
h rrpM pacrmipcHKM n/racTupH b ko/iohhc 

PaccTomoie Mexg^y uamteTawH k kx KomruocTBo pacctnfTbiBaercH b 3aBKCxmocrM or jyiHHbi raiacTbipH m 

KpHBH3Hbl CTBOJia CKBaSMHbt. *TTo6bl npH KOHXpCTHbUC KX 3Ha*ICHHHX HCKJDOMHTb KOHTaKT 

rcpwcTHDHpywiucro nospbrraa nnacTbipH c KonoHHoft n ero paopymenae. 

KoH^HrypanHH uaiuser, ^iraaxo-MexainniecKMe CBotfcroa h npowHocnibie xapaKTepMcrHKK waTepwana K3 
KOToporo ohh soroTOBntHbi, no3BonjnoT ooecnewrb wx ijenocTHOcrb npw abhkchhm nnacrwp« b 
CKBaKWHe. a npn ero pacmupeHWM ne^opMHpoBaTbCH b pafptajibHOM Hanpauncmoi pp dothmhuu paBHoft 
Taranjrae rcpMenratipyiomero noicpbrnitt rmacTMpn, HCKJDoqaa floiio/uorrcn bnyio norepio npoxonHoro 
ceqemvi kojiohhw ooca^Hbix Tpy6. 

Ha <J) hp. 1 n306pajKCH njiac-rtipb 1 c o^CTtaoi Ha Hero npeflOxpaHHTejibHbaiM uaHXcraMH 2. cnymcHHboi b 
oocaflHyw KonoHHy 3: Ha $mt. 2m3 npo«<uibHbie m nonepewHbie cchchjvi MaBJSCTbi: Ha (Jjht. 4 eapwaHT 

BO3M03KH0rO H3rOTOBJICIIHH kiaiUSCT. 

MatixeTa ($nr. 1 3) raroraBJiKBaeTcH c nepeMCHHUM no ee f\nmtt oMawerpou c oniraaKOBoft ToxmpoioH 
ctchkh no Bceuy ceuciraio paBBofl wra dronutofl TOinmwe repMeTioHpyioinero noKpbiTWi nnaCTbfpH. Ha 
KOHqcBbix yMacTKax 4 ee BHyrpcHHua jn«a>feTp BbmamteH c MHHycoBUM AonycxoM no OTHOtncHioo n 
HapyiKHOMy nnaiieTpy n/iacrapH. B cpeRHCH lacni 5 jniaMerp MatuaeTW yBe/TOMMuaeTCH 6c3 H3Meuerow 
TOJnnjiHbi creHKii pp paauepa Ha 3 4 mm npeBbimaiouiero ffHaMerp repMcTTOHpyiociero KOJibnesoro 
aneMCHTa 6. b pesynbxaxe ucro n Ttne uaaxerbi ofipaayercH noflHyTpeHMe. 

nepexo^bi 7 ot oojibmero Anauerpa k ueKbme&iy Bbcio/meHbi kohhmockhmh c yrnou np« ocpraHHc KOHyca 
uciLbUDtM 45°. Me«ny repweTHKOM 6 u MaHJRe-roft 2 HMcerca 3a3op 8. ITnacTbips cnycKacrcH b cjtaajKKHy 
Ha mraHre 9. 

nnaoTbtpb co6jxpaercn a ycTaHannnBaeTCH cnenyioinMM o6paDOJu. 

MaHxeTbi 2 o^eBaioT Ha nnac-rbipb 1 c HaT*rou, mto ooecnenMBaer HX yAepKaHHe Ha Hew. 3areM Ha 
nnacTbipb HaHocnTCH repMerM3Hpyiomee noxpbiTMe 6 b BHRe KonbueBbix aneucHToe Tax km odpaaoM. MTo6bi 
Mcmjjy mora h MajuserauH 2 ocraBajicn oaaop 8. riocne 3Toro nnacTbipb Ha nrraHTe 9 onycxaeTCH b 
o6ca«H>TO Tpyoy k Mecry ee HerepuenMHOCTH, a pacmxptteroi nopHKpyion;eH ronoBKoic jjfl nnornoro 

KOHTaXTaCO CTeHXOtt OOCaAHOfi KOJlOKHbl. 

TpaHcnopTHbie raCapMTHbie pasMCpbi ruiacTbipH odycnoancHbi pasuepaMH np<«oxpaHHTejibHbix ManseT m 
nooTOMy npw jsfWKcmai ero b kojioioic KOHTaKT repMCTH3Mpyiomero iioapbiTM« nnacTbipH co creHxaMH 
o6caffHbix kojiohh hckjuohcu. »rro oSecne^HBaer ero coxpaHHOCTb. 

MaHweTW H3rxjTaBJTHBaioTCH H3 MaTepuana flocTaTOHHO 3nac*riiMHoro t MTo6bi He npenmcTBOBaTb 
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pacampefooo rvi«rr«p« o kohohh* h He cosflasaTb np« yrou 3HauMTCJihHbix AonoraowibHbix ycn/iio* h b 
to «c upcMH nocra-roMHo npoKiiono. cnoco6noro coxpaiorrb nenMeTpKMCCKyw $o P My b npoueoce 
TpaHcnopTHpoBKH ruiacrajpfr k Mecry HapyraenHH k<uiohhu. nanpicuep. nonsnrrsmeaa sum peannu. 

n P M pacnMpeH™ unacrbipH wanxeTbi oa. cnex noAHy^*" 11 *. o6pa3yx>mHX 3aoop 10 Meawy hmmh h 
ryiacTwp«4 h kohkmcchk ncpcxoAoe. nauowaioaxnx o6pa30BaHM C ck/i^ok. A^p^yiOTCH b pa^ianhHOM 
HanpaBJicHHM h npK«MMaioTC« k citHKe nnacTbqm. nocKQnbKy rwimjma creioui uaamcr finroaa Tanmjme 
repMero3iipyjon*ePo noKptrnw. AononrorrenbHofi no-repw npoxoAHoro ccmchhh kojiohhu b 3one ycranonKn 
nnacTbfpH lie npoMCXOAMT. 

McncjibaoBaHHc npcwiomcHHoro n/iacrbip*. cK^mcHHoro npcwoxpaHMTejii^WMH MaHXcraun no3Bomrr 
npeAynpeAMTb TpeHwe nepMenraHpyioiqero noupbiTiui o ctchkm kojiohhw. coxpaHHTb cro t;uiocTH(xrrb « 
oeecnetnrrb h^shuA pewoirr HerepMCTOnHbOC o6caflKb« kohohh. blfelHl HHH2 blWb(3 
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Claims [4>opMyna B3o6pereuHH): 

ITnacTwpb jyvi pcMOHTa ofcaflHbiX xojiohh, cocronnwoi H3 npoflonhiio ro$pnpooaiiHofl ipy6bi c HapyxuibiM 
repuexHGHpyjomroJ noKpbiTneM. BwnamKHHUM H3 Ha6opa Kajimeebix 3/ieueHToB, pacnwioxeHHbix a^onb 
rpy6bi c 3a3opow oTHOCHTt/ibHO flpyr Apyra, oT/nwa»mni»cH reu. mto. c utnuo nosbnneHMfl Ha^CKHocTK 
poioHTHO-BoocraHOQHTcnbHbix pa6or 3a curr 3amnrbi repwenrawpyiomeno noicpbrrK* c coxpaHemieu 
rcpMCxtoamai KonoKHbi no bcch jjmmc HanoflKCimoro n/iacrtrpH. oh cHa6»cn npefloxpaHsrrenbHbuai 
uaHKeraMM. uaKCHwanbHbcft HapysHbdi flHanerp itoropbtx npeBbnnaex Hapy«Hbdi ^awerp Ro^bi^eoux 
weueHTOB, rtpM arou npeflOXpaHMTtnbHbie uaHKCTbi paaueinemj "e^^y KO/ibueBbiMM sncucHTaMH 
repMCTM3«py»a^ero noxpbiTHH c sasopaiat c BOOMomHocTtJO b pa6cmew nonoacmut nepcupbiTMH 3a3opos c 
yMCHbcacHKCM napymiiaro awn-pa npcflOxpaHjrrtnbUbuc Maraser flo Hapy«Horo HHauerpa KonhH,eBblx 
aneueHTOB. 
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Drawing(s) [MepreJKJi]: 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig. J 
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[see source for figures] 



Fig. 2 



Fig. 3 
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Fig. 4 
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